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DEPRECIATION IN WATER-WORKS ACCOUNTS. WITH 
REFERENCE TO UNIFORM REPORTS. 
BY HARVEY S. CHASE, CERTIFIED PUBLIC ACCOUNTANT, BOSTON, 
MASS. 
[Bead February 9, 1910.] 
Some twenty years ago the writer was superintendent of a water 
works in one of the smaller cities of New England, and sub-
quently became treasurer, and was also manager of the gas plant in 
the same municipality. During his administration the water 
works were rebuilt, new pumps were installed, a water tower 
erected, a filter introduced, and the mains extended in many 
streets. At the same time a complete reorganization of the gas 
plant went on, with new works and holders. The process was 
changed from coal gas to water gas, and the mains throughout the 
town were repaired and relaid. This was the first practical ex-
perience with questions of depreciation on a considerable scale 
with which the writer had to do, for, as may be surmised, no 
allowances for depreciation had ever been made in the accounts 
of the water works or of the gas works prior to that time. All these 
renewals and reconstructions required the investment of new 
capital for the time being, although this was ultimately made up 
out of earnings in subsequent years. 
From that time questions relating to depreciation in public 
service corporations and in municipal industries have played a 
prominent part in the writer's experience, as he has been engaged 
as an expert witness in a number of important suits relating to 
water works, gas plants, and electric light works in which the 
determination of fair rates for depreciation was fundamental. In 
each case, in fact, the result of the suit depended almost wholly 
upon a correct setting forth of these matters. The Holyoke 
Water Power case was one of these suits. Boston Consolidated 
Gas Company, Haverhill Gas Light Company, Norwich Gas and 
Electric Company were others. 
Having been called upon in a professional capacity to reorganize 
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the accounts of various municipalities during the past ten years, 
the accounting of public water works and electric light works has 
been drawn forcibly to the writer's attention. Moreover, as 
chairman of a committee of the American Association of Public 
Accountants which has reported upon questions pertaining to 
uniform accounts in public service corporations and in municipal 
industries, the necessity for correct accounting of depreciation has 
been further impressed upon him. The reports of this committee 
may be found, by those interested, in the Proceedings of the 
American Association of Accountants for past years. 
In connection with the Bureau of the Census, special attention 
has been given by the writer to water-works accounts, while in 
1907 a report was submitted by him to the New England Telephone 
and Telegraph Company which pertained especially to depreciation 
and kindred questions in the telephone field. These matters have 
been mentioned here in order to show how wide a field, in the 
experiences of public accountants as well as of water-works, gas, 
and electric engineers, is covered by matters related to depreciation. 
Mr. Albert H. Wehr, at the annual convention of the American 
Water Works Association last June, presented an admirable paper 
relating to uniformity in the accounts and reports of water works, 
in which he refers to the recent work of the United States Census 
Bureau and to the conclusions of Dr. Powers of the Census in the 
Bureau's bulletin, " Statistics of Cities," published early in 1909. 
It may be advisable for me to summarize the statements of Mr. 
Wehr and Dr. Powers before proceeding to my own conclusions 
concerning the subject of this paper. 
Mr. Wehr's considerations in favor of a uniform classification of 
accounts are as follows: 
" The evolving of any uniform classification of accounts for 
water supply or any other form of public service enterprise must 
be based on certain considerations of purely practical utility, of 
which the five following are the most important, viz.: 
" 1. To afford managers such detailed information relative to 
the operation of their properties as to enable the making of careful 
analyses of income and expense, both separately and as compared 
with previous similar periods. 
" 2. To afford accurate comparability of the operating results 
of such enterprises with those of any other similar enterprise. 
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" 3. To so divide and subdivide the expenses as to easily enable 
the ascertainment of the separate and distinct elements of cost 
which make up the total cost of service. . . . 
" 4. To so devise the scope of the classification as to place the 
enterprise, whether privately or municipally owned and operated, 
on a basis which will disclose all income earned by the enterprise, 
whether actually received or not, and show the actual expense of 
operation or cost of service, whether actually paid or not. 
" 5. To so devise the classification as to divide the various 
branches or departments of such classification into certain fixed 
and clearly defined centers of division, from which all subdivisions 
radiate. . . . " 
In this connection, Mr. Wehr has devised a scheme of enumera-
tion for the classified accounts which is simple, effective, and 
cleverly arranged. Mr. Wehr's paper sets forth definitions of the 
classifications, following in the main the terms accepted by the 
Census Bureau, and gives a complete scheme of the classified 
accounts under these heads: 
1. Income Accounts. 
2. Expense Accounts. 
3. Allocation and Profit and Loss Accounts. ; 
4. Outlay, or Property Accounts. 
5. Asset Accounts. 
6. Liability Accounts. 
7. Proprietary Interests, or Proprietorship. 
In this classification depreciation appears under various head-
ings, the first of which is 214, " Expenses for General Deprecia-
tion," with subdivisions as follows: 
2140. Undistributed Expenses for General Depreciation. 
2141. Depreciation of Administrative Property. 
2142. Depreciation of Accounting and Commercial Property. 
2143. Depreciation of General Operating Property. 
Also under the heading 224, " Expenses for Water Service 
Depreciation," appear the following subdivisions: 
2240. Undistributed Expenses for Water Service Depreciation. 
2241. Depreciation on Sources of Supply Property. 
2242. Depreciation on Intakes and Aqueducts. 
2243. Depreciation on Purification System. 
2244. Depreciation on Pumping Station. 
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2245. Depreciation on Transmission and Distribution Storage 
System. 
2246. Depreciation on Distribution System. 
2247. Amortization of Preliminary Expenditures. 
And under 23, " Miscellaneous Expenses," appear 
23115. Depreciation on Tools and Appliances — Plumbing. 
23125. Depreciation on Buildings, Tools, and Appliances — 
Shops. 
23136. Depreciation on Buildings, Teams, and Equipment — 
Stables. 
23144. Depreciation of Rental Property. 
23155. Depreciation on Tools and Appliances — Meters. 
23164. Depreciation of Forest Lands and Reservations. 
23174. Depreciation of Other Accessory Enterprises. 
Under 232, " Expenses of Invested Funds," there is an item 
2322, " Expenses of Depreciation Funds "; also 325, " Deprecia-
tion in Invested Funds Values"; and 342, "Depreciation and 
Amortization Funds." Among the assets under the general head-
ing 5 appears 563, " Depreciation and Amortization Funds." 
No accounts appear among the liabilities under general heading 
6, where we should expect to find " Depreciation Reserves." 
This fact particularly appeals to me, as it is the special point on 
which I must criticise the otherwise admirable and exhaustive 
classification of Mr. Wehr. No explanations of Mr. Wehr's views 
concerning depreciation reserves appear in the text of his paper, 
but in the Census Bulletin, on page 334, the term " depreciation " 
is defined as given below. In the Census classification, deprecia-
tion accounts appear under the following headings: 
VII. Expenses for Water Service Depreciation. 
208. On General Administrations Buildings and Equipment. 
209. On Accounting Equipment. 
210. On Operating Management Buildings and Equipment. 
211. On Sources of Supply. 
212. On Intakes and Aqueducts. 
213. On Purification System. 
214. On Pumping System. 
215. On Transmission and Distribution Storage System. 
216. On Distribution System. 
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There are also accounts for depreciation of pumping, rental prop-
erty, meters, stables, etc., these being in accord with Mr. Wehr's 
classification. The Census definition of depreciation is as follows: 
" Depreciation. Depreciation is a general designation of the 
gradual diminution in value which is caused by wear, decay, dis-
placement, or obsolescence in the value of buildings and equipment, 
and of the sudden diminution which results from fire or other 
destructive forces. It is never actually or relatively the same for 
any two establishments, even of the same industry. For this 
reason it is impossible to frame concise, general rules for making 
allowances for depreciation which will not in their application 
be attended with a large margin of possible error. To use such 
rules without causing errors, those employing them must have for 
each individual establishment exact data based upon inspection, 
showing how far and in what respects its actual depreciation 
differs from that of the average establishment of its class. For 
this reason, a physical examination and appraisal of water works 
should be made every ten years, or even more frequently, in order 
to provide the basis for an approximate statement of the annual 
loss chargeable, as an expense, to depreciation. In the absence 
of such exact data for each water-supply system, however, it is to 
be assumed that depreciation takes place according to the average 
life of the several parts of such a system and of water-supply plants 
as a whole. The knowledge at the command of the Bureau of the 
Census leads to the conclusion that this average life is approxi-
mately as follows: For horses, carriages, automobiles, and labora-
tory fixtures and meters, ten years; office furniture and general 
equipment, fifteen years; boilers, steam pipes, and filtration 
equipment, twenty years; engines, pumping machinery, and wood 
pipes, twenty-five years; masonry of filtration plant, cribs, iron 
water pipes, intake pipes, fire hydrants, standpipes, and buildings, 
fifty years; reservoirs, tunnels, and aqueducts, one hundred years; 
and for the water system as a whole, fifty years. 
" There are many methods which may be employed in the com-
putation of depreciation from data such as are above referred to, 
all of which involve the assumption that depreciation proceeds 
either with a uniform or with a geometrically accelerated rate 
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throughout the life of the plant or fixture. The actual rate of 
depreciation unquestionably increases geometrically, and for this 
reason the best method of computing the amount of depreciation 
which has taken place during a series of years, or during a par-
ticular year, is that which is sometimes called the sinking fund or 
compound annuity method. The depreciation during the first 
year of any property having an expected life of fifty years is rep-
resented by a quantity equal to the annual payment which would 
have to be made each year during the fifty years, and invested at 
some specified rate of interest, to amount at the expiration of the 
fifty years to a sum equal to the original value of the property. 
The depreciation for any subsequent year would be the same 
quantity plus an amount equal to the interest on the prior pay-
ments and accumulated interest earnings at the specified rate. . . . 
By means of tables and diagrams, the depreciation for each par-
ticular portion of the water-supply system can be computed for 
any given year of its life, and thus the total depreciation for the 
system be ascertained, provided the enterprise has a detailed state-
ment of its property and equipment as explained later under 
' tentative instructions for accounts, with cost and present value '; 
and, provided further, that the probable life of each division of the 
system has been ascertained by physical inspection, and that the 
rate of depreciation has also been determined in the same manner. 
The depreciation taking place in the water-service system in a 
given year, calculated as above, should be charged as an expense 
in primary accounts 208 to 216. This depreciation, however, is 
primarily an entry in the accounts with property and equipment, 
as shown in the accompanying summary of the cost and value of 
the water supply system and of its extensions, additions, and re-
newals. When detailed data are lacking for computing deprecia-
tion as outlined above, it may be assumed that the aggregate 
depreciation to be included in the accounts mentioned, or in sub-
general account VII, is 2 per cent. of the present value of the water 
system. . . . " 
The Census classification for water-works accounts does not set 
up a complete balance sheet of assets and liabilities, nor does it 
give a detailed list of liability accounts, in which should appear, 
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according to the writer's opinion, a series of depreciation reserve 
accounts. It is owing to this omission, both in the Census classi-
fication and in Mr. Wehr's, that the present paper has been written, 
and the writer will, therefore, give a brief explanation of his reasons 
for urging the inclusion of depreciation reserves in all such classi-
fications. 
Much experience under the conditions in which public service 
corporations are acting in most municipalities convinces the 
writer that it is fundamentally necessary that questions of de-
preciation should be carefully considered, accurately worked out, 
and regularly entered upon the books of all such corporations. 
This being the case in private works, it is also necessary that 
municipally managed public services should have similar accounts. 
The reason in both cases is the same, viz., in order that fair rates 
may be established, that is, rates which will be just to the con-
sumers and also fair to the plant. Such rates cannot be just un-
less full allowances shall have been made for deterioration of the 
plant, or, in other words, for the capital losses which arise from 
depreciation. Such losses must be provided from income, or 
otherwise they will require new capital. Therefore, they should 
be handled in the accounts as regular charges against income. 
This is most forcibly true in all plants which have to do with elec-
tricity, for in such plants depreciation during past years has been 
rapid, and changes in the art have frequently demanded that 
machinery should be scrapped even though the machines them-
selves might be in excellent physical condition. Electric street 
railway companies, electric lighting companies, and telephone com-
panies are fast coming to see the necessity for proper and complete 
provisions for depreciation. Gas companies are next in impor-
tance in this particular, while water works may be considered last. 
I t must be noted that it is frequently the fact that " apprecia-
tion " in the general value of any water works, due to increase of 
population in its territory, may offset in great part, and some-
times may even exceed, the losses by depreciation which occur 
during a given period. Therefore, while the emphasis which is 
here laid on depreciation accounting is accepted in full by elec-
trical concerns to-day, and accepted in part by gas companies, it is 
nevertheless true that water works have not as a rule acknowledged 
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the necessity for such accounting, or, at least, have not adopted 
such accounts in their bookkeeping systems. The same argu-
ments which have compelled the use of depreciation accounts in 
electrical concerns will, in my opinion, compel their use ultimately 
in water works. This will come about mainly through the instru-
mentality of state supervising boards, which will require uniform 
reports from all municipalities and from their departments, in 
which a water department is frequently included. 
Just as the Gas Commissioners of Massachusetts have required 
definite allowances for depreciation in the accounting of munici-
pally operated plants, so, in due time, similar requirements will be 
promulgated for municipal water works. 
If the writer has stated the facts correctly, and if his deductions 
in regard to the future are true, it is evident that proper account-
ing for depreciation should be undertaken promptly in all such 
plants. The best way to handle these matters, in the writer's 
opinion, is by a series of depreciation reserve accounts, that is, by 
reserve accounts which correspond to the different classes of assets, 
and which appear in the balance sheet as liabilities (credit bal-
ances). Every monthly closing should provide for items to be 
charged to expense and at the same time credited to these various 
reserve accounts. Each of these charges should be based upon a 
carefully calculated percentage which will vary according to the 
estimated life of the particular class of asset. Whenever de-
preciation is made good by actual expenditure for renewals or 
reconstruction, such amounts should be charged against the cor-
responding depreciation reserves and thereby the balances remain-
ing in these reserve accounts will show whether or not sufficient 
monthly allowances are being made year by year to provide for 
depreciation losses, shown by the actual expenditure for renewals 
and reconstructions. The necessity for depreciation reserve 
accounts being evident, the writer urges that particular attention 
be given to them in all public service accounting, and trusts that, in 
future editions of the Census classifications, statements of liability 
accounts will be included in which will be set forth in detail a 
depreciation reserve for each of the various classes of deteriorating 
assets. 
If what he says here will, in some measure, bring the importance 
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of such reserves forcibly to the attention of practical bookkeepers 
and managers of public services, the writer will have accomplished 
all that was intended by the preparation of this paper. 
DISCUSSION. 
MR. HARVEY S. CHASE. This question of depreciation in con-
nection with public service corporations is, it seems to me, one of 
the most important questions which can be discussed. It happens 
that I have been called upon in litigation in connection with public 
service corporations in a number of different cities and towns in 
New England and elsewhere, and in every case that I remember 
the question of depreciation was a fundamental one, both in the 
matter of what are fair rates and in the problem of establishing 
a fair price for a municipality taking over a water works. In 
both those classes of cases, and those are the two which are the 
common ones in public service corporation litigation, and partic-
ularly in connection with gas and electric light plants, that has 
been the important point. 
Three years ago, I think it was, we were called in by the New 
England Telephone and Telegraph Company to make an inves-
tigation of their bookkeeping, particularly with reference to 
depreciation. We endeavored to make a very thorough study 
of the situation there, because the question of rates with them, 
of course, is singularly important, as they cover such a large 
territory. Since that time the Highway Commission under the 
new law has taken charge of establishing rates and controlling 
the company in the same way that the Gas Commission controls 
the gas and electric light companies. At the time we made our 
investigation the telephone company had no depreciation reserve 
accounts, and it is on that subject that I. should like to elaborate 
somewhat. 
In any public service corporation, and more particularly in 
public service corporations where deterioration is rapid, this 
question of depreciation is very important. In all electric enter-
prises, — street railways, electric light plants, telephone and tele-
graph companies, — everything connected with electrical devices 
deteriorates rapidly, and, further, a very considerable amount 
of obsolescence ensues on account of the rapid development 
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of the art, so that machinery which was good at the time it 
was put in, and which has been in but a short time compara-
tively, may have to be thrown out, although its physical condi-
tion is excellent, because new machinery has been invented 
which must necessarily supersede the old. Now, unless provi-
sion is made in the accounts of corporations, public service cor-
porations particularly, whereby these losses and costs from 
depreciation are paid out of income, there ensues naturally a 
capital loss. Either there must be sufficient income laid aside to 
provide for depreciation in all its forms, or we will have a shrink-
age of capital. There can be no escape from that proposition. 
Frequently we hear depreciation spoken of as if it were not an 
element of expense. It is an element of expense, just as much as 
salaries, supplies, wages, or any other element which we ordi-
narily charge to maintenance or operation of the plant. It is a 
fact, however, that it is much more difficult to provide for, and 
much more difficult to calculate, than are these items, and the 
only way in which satisfactory provisions for depreciation have 
been arranged in public service corporations to my knowledge is 
by the establishment of " depreciation reserve accounts." 
I suppose the great majority of you know exactly what I mean 
by depreciation reserve accounts, but in order to make it clear 
to those who do not, I will endeavor to explain briefly and simply. 
Let us suppose that at the end of a month we are going to charge 
up against income all the expenses of that month. We charge, 
of course, for all the expenses of operation, for all the expenses 
of maintenance, and by " maintenance " I mean repairs of the 
plant, and an estimated amount for depreciation. Very few water 
works, I imagine, to-day make such a monthly charge for depre-
ciation calculated in a scientific way. My contention is that we 
must all ultimately come to making exactly that charge for 
depreciation monthly in all accounts. We make that charge 
against income on the one side, and set it up in our account on 
the other side of our ledger as a credit to one or more depreciation 
reserve accounts. There should be, in my opinion, a depreciation 
reserve account for each of our different classes of assets. 
Now we have made a charge against income in our account, 
calculated on the basis of percentages according to the life of the 
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different portions of our plant; we have set it up in a series of 
depreciation reserve accounts on the other side of our ledger; 
and we do that every month, thereby accumulating a series of 
credits standing in the ledger accounts. When we come to the 
question of renewals, which ordinarily on a cash basis we should 
charge against income, instead of charging it against income we 
charge it against one or the other of these depreciation reserve 
accounts. We have already charged income, you see, with the 
estimated amount of depreciation; now we charge against that 
depreciation reserve the actual costs of renewals. That is to say, 
when we make a renewal or reconstruction of pipe, we charge it 
against the depreciation for mains; when we make a renewal of 
plant, pumping plant or otherwise, we make it against the depre-
ciation reserve for plant, for pumping plant, and so on down 
through the list. 
While this matter is not so important in water works as it is 
in other classes of public service corporations, for the reason 
that deterioration does not go on so rapidly in water works as it 
does in the other public service corporations, it is still equally 
important when we come to discuss the question of what are fair 
rates for water works. We can all see that, if we have depreciation 
going on, as there frequently is in electrical concerns, amounting 
to 10 or 15 per cent. or more per annum, unless we provide 
for that carefully, so that our rates to consumers will allow us 
to lay aside moneys to make good that depreciation, we shall not 
be charging rates which are fair to the companies. Those rates 
must be so established as not to be below the point where proper 
depreciation can be taken care of. That is just as important in 
water works, in kind, though not in degree, as it is in telegraph 
companies, telephone companies, street railway companies, or gas 
and electric light plants. 
The distinction between new construction, reconstruction, and 
ordinary repairs is one in which, I imagine, all of you gentlemen 
are more or less entangled. Everywhere I go I find that the 
managers of public service corporations are at a loss for a proper 
definition of what is " construction " (to be charged to assets 
to increase those assets), what is "reconstruction" or " r e -
newals" (which should be charged against depreciation reserve), 
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and what are " ordinary repairs " (which should be charged against 
the income of the month, just as wages are). The distinction 
which is made in the big public service corporations between 
reconstruction and repairs is usually made in this way: When-
ever a piece of work is big enough to justify an estimate before-
hand, so that the exact cost of the reconstruction or renewal is 
to be estimated and passed upon by the officials before it is au-
thorized, that is considered a reconstruction or renewal item 
and is charged against the depreciation reserve. All other items, 
which are simply passed upon in the ordinary course of business, 
without a requisition or appropriation beforehand, are considered 
as repair items and are charged to the ordinary monthly expense. 
That distinction, particularly when you are dealing with an 
electrical concern, is exceedingly important, and it is only a ques-
tion of time when it is going to be equally important in water 
works. We can already see it in many places in the West. For 
instance, the city of Denver, which has private water works, is 
in discussion with the water company and is threatening to take 
over the works. The question of the depreciation of that plant, 
and the question of what is a fair price to be charged, are now under 
most searching investigation. And so it is in cases which have 
come up nearer home. I might refer to the Holyoke Electric 
Light and Gas case, with which you are familiar, which was 
settled wholly on the question of depreciation; to the Haverhill 
Gas Company case, which has been very prominent; to the 
Norwich case, the New York Consolidated Gas case, the Boston 
Consolidated Gas case, and so on. They all came down to this 
question of depreciation. And yet I venture to say that in the 
majority of the books of the corporations which you gentlemen 
administer there are no regular, scientifically estimated deprecia-
tion reserves, although doubtless there have been in a great 
many of your works careful provisions for depreciation. 
But take private corporations, for instance, and how do they 
provide for depreciation to-day? The great majority of private 
corporations make no calculated provision for depreciation. In a 
good year, when they have made a great deal of money in excess 
of what they should distribute as dividends, they lay aside ten, 
twenty, thirty, or one hundred thousand dollars and call it a reserve 
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for depreciation, without any calculation or any knowledge on 
their part as to whether or not it is the right amount to lay aside; 
it is an amount that they have available, and they lay it aside. 
That may be very well in the case of a private corporation, a 
close corporation, where if they lose one year they make in another, 
but it will not do for a public service corporation which has its 
own relationship to the public, and whose rates are established 
by the character of the service and the cost of the service that it 
renders the public. A public service corporation is entirely differ-
ent from a private corporation. The new corporation tax law 
which has been recently passed requires all corporations throughout 
the country to make careful provisions for depreciation and to state 
these provisions in their returns to the Internal Revenue officers, 
with the penalty that if they fail to make such provisions for de-
preciation and to deduct them from their income, they will have 
to pay a larger tax than they would otherwise pay. It seems to 
me, even if the corporation tax law should be declared unconsti-
tutional, and should be thrown out, that the fact that it has 
brought to the attention of corporations throughout the country 
the necessity of providing for depreciation in their accounts, and 
setting it up intelligently on their books, will be worth all the cost 
of that act, both to the federal government and to the corporations 
themselves. There are a number of other provisions in that act 
which are, perhaps, equally as important, but that particular 
provision for depreciation is right on the line of our discussion. 
In the last part of my paper the question of depreciation 
reserve accounts is considered, and comment is made upon the 
papers of Mr. Wehr, presented to the American Water Works 
Association, and upon the conclusions of Dr. Powers, which were 
published in the Census Bulletin " Statistics of Cities " early 
last year, in which you will find a number of depreciation accounts. 
In both cases depreciation is very well handled in these standard 
forms of accounts, as suggested by Dr. Powers and by Mr. Wehr, 
but it is handled only from the point of view of charging depre-
ciation against income. There is no provision in either of these 
papers for establishing depreciation reserve accounts on the other 
side on the ledger, against which the actual money expenditures 
for renewals and reconstruction should be entered. This is the 
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point of my paper, and the point which I desire to bring to your 
attention to-day, — the necessity and advantage of establishing 
" depreciation reserves " which are credit accounts, and against 
which the actual renewals of the year should be charged, so that 
running over a period of time, say ten years, with such accounts 
it would be evident whether the total of your actual costs of 
renewals and reconstruction are the equivalent of the amounts 
which you have laid aside and regularly charged against income 
each month. By these regular charges against income each month, 
you get a true comparison month by month of the costs of running 
your works. If, on the other hand, as is frequently the custom, 
the amounts of renewals and reconstruction are charged against 
income whenever they occur, you get one month with a heavy 
expenditure, or one year with a very heavy expenditure for recon-
struction, and the next period with a low expenditure. 
Depreciation is going on all the time, whether we recognize it 
in our books or not, and if we do not make it good by regular 
charges, we shall be obliged to make it good all at once when 
we have to. We have a battery of boilers, perhaps, which are 
depreciating all the time; we repair them constantly, but by and 
by we get to the point when they are beyond repair, and we have 
to throw out the whole battery and put in new. This — the 
throwing out of the whole battery — would be a proper charge 
against depreciation reserve. The repairs which we have made 
upon those boilers from year to year would be a proper charge for 
maintenance to be carried against income. This distinction is the 
one that I should like to impress upon you, if I can, as the result 
of our experience on these various lines. It would not be so 
emphatic if we had had to do only with water works, but, seeing 
how important it is in other classes of public corporations, there 
is no doubt in my mind that it will come to be equally as 
necessary and equally as required by state boards of control 
from water works, as it is now in the case of other public service 
corporations. 
MR. ELBERT WHEELER.* Mr. President, I want to express 
my thorough approval of the remarks of Mr. Chase. I think they 
are perfectly sound, and the managers of our public service cor-
* Treasurer of Water Companies, Boston, Mass. 
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porations will not be justified in conducting their business without 
full attention to the details he has mentioned. 
He spoke of the necessity of providing for renewals of integral 
parts of a plant through this depreciation reserve fund, by fixing 
rates which shall provide therefor. In the Knoxville Water 
Company case, in which our people are interested, and which, I 
presume, is familiar to many of you, Mr. Justice Moody, of the 
United States Supreme Court, said, in effect, this: That it is the 
duty of all public service corporations to fix rates which shall 
provide for depreciation, and that they are without excuse if they 
fail to do so; and, further, that they cannot be allowed, through 
having made insufficient rates in one period of time, to make 
rates in a future period calculated to make up the deficiency 
resulting in the previous period. That emphasizes the importance 
of providing for sufficient income to cover depreciation out of 
current rates, from time to time. 
I wish simply to add that we have already entered upon the 
measures which Mr. Chase proposes, excepting, that we shall not 
make the accounting monthly, but periodically,— probably annu-
ally,— although we recognize the desirability, in the case of some 
corporations, of providing for such accounting more frequently 
than once a year. 
MR. ALLEN HAZEN.* We all know, as a matter of practical 
experience, that it is necessary to mark off something for depre-
ciation on a water-works property in order to keep it solvent. 
As a matter of business it is just as necessary and just as im-
portant to know what the depreciation really is, and to mark it 
off, when the plant is owned by a municipality as it is when it is 
owned by a private company. This is a point that I want to 
emphasize strongly, for I believe in it fully. Water works that 
are owned by municipalities ought to be managed just as care-
fully, on good business self-supporting lines, as though they were 
owned by private corporations and had to earn dividends. 
The annual amount that ought to be marked off for deprecia-
tion is a very troublesome matter to determine. I t has been my 
idea that the best that could be done was to approximate that 
amount as closely as it could be done on the basis of available 
* Civil Engineer, New York City. 
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information as to properties that have been long in use, in case of 
doubt making the allowance above the truth rather than below 
the truth, and mark it off each year. After a few years compare 
the book value of the property carried forward in this way with 
the actual value, as it can be appraised at the time, and see how 
they are coming out, and increase or decrease the allowance for 
depreciation according as your book value is underrunning or 
overrunning the true value. 
This is a crude procedure, but at present it seems to be the 
best that can be done, and the fact that it is crude and that the 
amounts cannot be determined with precision should not be 
allowed to stand in the way of the recognition and application of 
a principle that we all recognize as essential to the best manage-
ment of water-works properties. 
MR. GEORGE A. KIMBALL.* Mr. President, I have been very 
much interested in Mr. Chase's remarks on the importance of 
charging off a certain annual sum for depreciation. The system 
should be adopted by all cities and private companies. There is 
considerable difficulty in arriving at a proper ratio or percentage. 
For instance, take the question of the life of cast-iron pipe. Some 
engineers put its life at one hundred years, and I have seen a 
good many specimens which would seem to be good for that 
length of time; while other engineers place it at fifty years, and 
still others at only twenty-five years. Gates, valves, and hydrants 
are sometimes estimated at one half the life of the mains. In 
pumping plants the life of the boiler is estimated at from fifteen 
to twenty years, pumping machinery at a little longer time. 
In regard to a proper sum to be charged off each year, I have 
frequently used 2 per cent. on the whole plant as a fair charge 
for depreciation, this to cover general deterioration, obsoletism, 
and renewals. 
MR. CHARLES W. SHERMAN.† I am glad that Mr. Hazen has 
emphasized the point that depreciation is just as much a matter 
of importance to a municipally owned plant as it is to a private 
plant. It is undoubtedly a fact that in a very large percentage, 
if not in all, of our municipally owned water works the accounts 
* Chief Engineer, Elevated and Subway Construction, Boston Elevated Railroad. 
† Principal Assistant Engineer with Metcalf & Eddy, Boston. 
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which we see published in the reports, and presumably the only 
accounts kept, are those of receipts and expenditures, and in no 
sense a profit and loss account. Rates predicated on such ac-
counts are, of course, matters of guess work, just as much as they 
are in any concern where depreciation is neglected, or where 
other items of expense are not brought in. The question of rates 
is a live one just at present in the town of Belmont. We have 
the matter under discussion there, and I hope we shall be able 
to work things out on a proper profit and loss basis with the 
data which have been obtained in past years. We ought, I think, 
to be able to estimate the value of the plant fairly closely, so that 
a proper ratio of depreciation for the term since the construction 
of the works can be fixed. That is not so easy in many other 
places, where other and more complex items come in. As most 
of you know, we, being in the metropolitan district, do not have 
to maintain a pumping plant, and the distribution plant only 
has to be considered. Nevertheless, the matter of functional 
depreciation, that is, the outgrowing of the plant, has to be con-
sidered, and it is still pretty largely a matter of guesswork as to 
how long a pipe can be made to last, not so much on account of 
rusting out as on account of having to be replaced by larger 
pipes. That suggests a point which Mr. Chase did not elaborate, 
which I should be glad if he would say a few words on, and that 
is that when it becomes necessary to renew a portion of a plant in 
any growing community, it is usually necessary to renew it with 
a larger and more expensive piece of apparatus; and in that 
case it would seem to me as if a part only of the renewal should 
be charged against the depreciation fund, and the balance should 
be charged to new construction. 
MR. FRANCIS W. DEAN.* It seems to me that there is a great 
deal of education needed on the part of cities and towns, and 
especially the smaller towns, in regard to matters of this kind. 
I t would seem that it would be necessary, before a depreciation 
account was established, to teach the officials of the town some-
thing about a proper way to keep their accounts of anything. 
For instance, an appropriation is made by a town for the water-
works department, and the money is thrown into the treasury 
* Mill Engineer and Architect, Boston. 
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and is used for the purchase of spraying apparatus for moths, or 
for the selectmen's salaries, or for anything else; there is no 
separate account whatever kept. Of course, it is only common 
sense that there should be a depreciation account, and I fully 
agree with Mr. Chase in everything he has advocated, but I 
must confess that the manner in which town accounts and finances 
are usually run passes the understanding of any sensible man. 
MR. FRANK C. KIMBALL.* I thoroughly agree with the idea 
that has been expressed, that a depreciation reserve is as much 
a part of the operating expenses of any plant as are salaries, 
repairs, or maintenance; in fact, somewhat more so, perhaps, 
because through proper management other expenses can be to 
some extent diminished, but depreciation itself, although we do 
not know to what extent, is substantially fixed. I think there 
can be no question about that. 
In that connection, I think, perhaps, the method of handling 
depreciation, as stated by Mr. Hazen, can be worked out in a 
way which will accord with the decision as rendered by Mr. 
Justice Moody by making the estimate for depreciation large 
enough at the start and then scale it down when you find by 
experience that it is too much. Mr. Justice Moody says you 
cannot make up arrears of depreciation, but he does not say that 
you cannot make it large enough at the start to be sure of reim-
bursing the works or the department. 
I think there is no one here to-day who will have the temerity 
to state in terms of a specific sum or percentage the amount 
which should be laid aside yearly for depreciation upon any 
water-works plant, or upon any part of it. Those of us who have 
given more or less time to the study of this question know that 
the opinions — and it is at the present time purely a matter of 
opinion — of those who have investigated this question to as 
full an extent as it may at present be investigated, differ, and we 
can only let time and experience work out just what is the proper 
amount. 
I believe that the question of depreciation is just as much, and 
as important, a question with water-works plants as it is with 
electric light or any other plants. The only difference is in the 
* Civil Engineer, Boston, Mass. 
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amount. In water-works plants, the various component parts 
do not depreciate as fast as do those of certain other corporations, 
public service corporations particularly, but that depreciation 
does go on is without doubt. There are other features than the 
mere normal wearing out of water pipe in itself that enter into the 
problem. For instance, in Cambridge, I can readily understand 
how electrolysis may affect the life of pipe and in such a slow, 
insidious way that you cannot say definitely that electrolysis is 
the cause of the trouble, — that is, to a point where you can 
charge it up to the electric light or railway company. But still, 
comparatively rapid deterioration is going on, and this as well as 
other circumstances must be taken into consideration. That the 
establishment of a depreciation reserve is a necessary policy 
which should be followed by every water plant, whether munici-
pally or privately owned, there is no question in my mind. 
The question has been raised here this afternoon as to how a 
city, for instance, which establishes a depreciation fund or reserve 
can be prevented from spending it in other ways and methods 
than that for which it was created. You can do it in just exactly 
the same way that a sinking fund is taken care of; that is, by 
having an actual contribution made to such a fund, and then have 
it placed in charge of and invested by the sinking fund or other 
commission that may be appointed by law for that purpose, and 
providing that it be used only upon proper certificate of the 
controlling officers of the plant that it is required to make good 
such replacements or reconstruction of the plant as are properly 
chargeable against that fund. There is really no difficulty in the 
way, and I think the sooner all companies or departments come 
to the conclusion that the depreciation is as much a fixed charge 
as interest or other expense accounts, and proceed to provide 
for it, the better off they will be. 
MR. LEONARD METCALF.* Mr. President, I am exceedingly 
glad that Mr. Chase has brought this matter up, because it seems 
to me of great importance. 
I think Mr. Kimball hit the nail on the head exactly when he 
said, " Make your depreciation large enough." That is in accord 
not only with good policy on the part of the private corporation, 
* Of Metcalf & Eddy, Boston. 
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but I believe it is sound public policy; for the public, certainly, 
cannot benefit either by seeing the plant actually divided by 
having funds disbursed as dividends which should have been 
retained for depreciation, nor can it benefit by having the rates 
so small that the plant cannot earn its depreciation account. 
Mr. Kimball is quite right, too, in what he says concerning the 
amount of depreciation; it varies, of course, in different cases 
with local circumstances. I would, however, call your attention 
to the important fact in this connection: that unlike electric 
light plants or gas plants, the amount of depreciation in water-
works property is small, and while it may differ in individual 
cases to the extent of from three quarters of 1 per cent. per annum 
to 1½ or even 2 per cent. on the cost of the plant, the effect of 
this difference in depreciation is very small when pro-rated upon 
the rates of the individual water-rate payers. Under these 
circumstances it is a far wiser policy to make liberal provision 
for depreciation and then at intervals reduce the amount charged 
off for depreciation if it is found to be excessive than to run the 
risk of failing to collect enough to cover the actual depreciation. 
Just one word as to what effect this would have upon the rates. 
The essential difference, as I view it, between the electric light or 
gas company's position, referred to by Mr. Chase, and that of 
the water company, is that the percentage which the gross annual 
income on the water company's property constitutes of that 
entire property is very much less than in the case of the electric 
or gas company. The gross earnings on water-works properties 
vary, broadly speaking, from 10 to 15 per cent. per annum of the 
value of the works. That is, on a plant having a value of $100 000, 
the gross income may be from $10 000 or $12 000 to $15 000. 
In the case of the electric light property, on the other hand, the 
gross annual income is not 10 to 15 per cent., but from 30 to 
40 per cent. But the depreciation in the case of water-works 
property is only, let us say, 1 per cent. or thereabouts, — it 
may be from 1 to 2 or more per cent. That would be, on a prop-
erty of $100 000, a depreciation of $1 000 a year, and would 
amount to from one tenth to one fifteenth of the gross annual in-
come. In the case of an electric plant, the depreciation might be 
5 or more per cent. of the value of the plant, or $5 000 or more 
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on a $100 000 property. You have, therefore, in the one case to 
distribute a depreciation of $1 000 on $12 000 to $15 000, and in 
the other case you have to distribute $5 000 on $30 000 to $40 000, 
or from one sixth to one eighth of the value of the plant. On 
that basis, you see, small as it is, in per cent. of value of the 
works, the amount of the depreciation found in water-works 
property becomes nearly as considerable a percentage of their 
annual gross income as is the depreciation in the case of electric 
or gas property. 
I want to make an appeal to you for such information as you 
can give me regarding the depreciation in your individual plants. 
I happen to be at the moment on a depreciation committee of 
the American Water Works Association, which is trying to gather 
statistics of this sort, taking the records, the histories, of such 
plants as we can get information from, and attempting to find 
out what has been the actual experience in those individual 
plants in depreciation, — that is, what mains have had to be 
abandoned and relaid, what pumps, piping systems, or reservoirs 
have had to be abandoned, in the hope of getting a little more 
specific information upon which we can base our estimates of 
the actual depreciation in water-works property,— and I should 
be very grateful to any of you who have any specific information 
along those lines, particularly those of you who have been con-
nected with any one system of water works long enough to know 
the history of the works, if you could assist me in getting some 
such information. 
MR. DEAN. I should like to ask if it would be practicable to 
have the findings of this committee, to which Mr. Metcalf refers, 
published in our own transactions, when the report is made? I 
don't know whether anything of that sort is allowable, but if it 
is not, it would seem as if it might be advisable to have a com-
mittee of our own, and if the personnel of that committee could 
be the same as that of which Mr. Metcalf speaks, it would make 
the labor a good deal less. 
THE PRESIDENT. That matter can be taken up by the Executive 
Committee at their next meeting, and we will see what we can do. 
MR. SAMUEL H. MCKENZIE.* Mr. President, I think the 
* Superintendent of Water Works, Southington, Conn. 
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remarks of Mr. Dean appeal to a great many of us who come 
from the small places. I am from one of these small towns which 
I presume he had in mind, but I am glad to report that our present 
town clerk has opened a set of books which are a credit to our 
town. I think those of us who are connected with water depart-
ments are realizing more and more each day that our accounts 
should be kept in a more systematic way. 
The passing of the Corporation Tax Bill by Congress has made 
it necessary to establish a depreciation account, which is some-
thing, as Mr. Chase has already said, that few water departments, 
especially the smaller ones, have been in the habit of keeping. 
Some might like to estimate the depreciation large enough to get 
their net income under the $5 000 limit, but I doubt if the Inter-
nal Revenue collector would consent to that. 
There are very few manufactories who have not figured the 
cost of the articles they make, but how many water departments 
know the cost of the water they furnish, or the proportional 
charge which should be made for different classes of fixtures. 
Often, it seems as if the rates were guessed at without any idea 
of the cost of delivering the water, or the depreciation of the 
plant. There are very few systems in which the cost per million 
gallons of water furnished is identical on account of the varied 
conditions under which they have been built, but, nevertheless, 
I believe with a more systematic accounting that data could be 
obtained which would be of great value. 
If the Association can assist in helping to establish a uniform 
system of accounting so that the percentage of depreciation of 
different parts of the plant may be determined and more equi-
table rates made, it will be performing a service which will be 
appreciated by the members, and I believe a committee should 
be appointed to take the matter under consideration. 
MR. EDWIN C. BROOKS.* I was thinking, Mr. President, as 
the gentlemen have been speaking of depreciation, that if you 
could have seen some of our 40-inch steel pipe when we uncovered 
it eight years ago, you would have thought that about 100 per 
cent. should be charged for depreciation. However, with a few 
pine plugs and some cover-plates bolted on with rubber gaskets 
* Superintendent of Water Works, Cambridge, Mass. 
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under them, we managed to repair the pipe while it was in use, 
and since that time haven't heard a word from it in any way, 
shape, or manner. Of course, we are not taking it up to find out 
whether there is anything the matter with it, for we are satisfied 
to " Let sleeping dogs lie." 
But, really, on the question of depreciation, we have mains 
that have been in use fifty years which are doing just as good 
service to-day as they did forty years ago. We cut into them 
occasionally and find them perfectly good. We have got other 
sections where Mr. G. A. Kimball has got in his work, and those 
pipes need to be renewed about every year or every two years. 
Of course, that is one of the things we didn't have to contend 
with years ago. 
I realize fully that depreciation is a matter of vital importance 
in water-works management, and I think the water-works plant 
that is the oldest will suffer most in depreciation, for this reason: 
Years ago there wasn't that thought given to the sizes of dis-
tribution mains that there has been in recent years. Long lines 
of small pipe were laid without any idea of reinforcing them> 
fire service was not what it should be, and, consequently, certainly 
in our own case, a great deal of main pipe has been renewed 
which, had it been put in of the proper size in the first place, 
would have probably continued in use for a great many years to 
come. Our steel mains were put in. with a great deal of fear on 
the part of some that they were going to give us trouble, but, as 
I say, other than for that little trouble we had about eight years 
ago, we have had no trouble whatever from them. 
MR. GEORGE A. STACY.* Mr. President, we all must recognize 
that this is a vital question. I have been with my present works 
twenty-six years and, so far as the pipe line goes, whenever I 
have had to cut into a pipe I could detect very little deterioration. 
Last summer we cut into a 12-inch main which was laid in 1883, 
and, although it had been there twenty-six years, I couldn't see 
but that it was good for twenty-six years more. Our works, 
like many others, were built by a committee of business men 
who figured pretty close, and, having had no previous experience, 
they laid some 4-inch pipe in a district which never ought to 
* Superintendent of Water Works, Marlboro, Mass. 
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have been piped that way. In fact, the only disagreement or 
discord I ever had during my connection with these works was 
when I questioned the advisability of laying 4-inch pipe. I took 
some of that pipe up about four years ago and put in a larger pipe. 
Those men were some of our best business men, but they had not 
had experience with water works; they looked at the first cost, 
and a 4-inch pipe would deliver all the water that that district 
needed then, for it was thinly populated and rather on the out-
skirts. We had a fire in a barn out there, and the firemen couldn't 
get near enough to it to get the water on to the barn with the 
force they had from that line. Fortunately, from one point of 
view, the barn was a wreck before the fire was discovered, so that 
the lack of water didn't cut much, if any, figure in the loss of 
property, but I didn't have any trouble in getting that 4-inch 
line renewed immediately. 
That brings to mind that this is a question, perhaps, of the 
deterioration of a plant, and there are many things that occur to 
you as you look back on your experience that go into this ques-
tion to which you cannot see the answer. However, I believe that 
there is something we can arrive at which will help us out of this. 
For instance, take the boiler plant. I have got one plant pump-
ing against 180-pounds pressure, over 408 feet head, and it calls 
for 120-pounds steam pressure. Those boilers may be condemned 
by the State Board of Inspection and cut down to 115 pounds. 
The result is that those boilers have got to go out; we can't run 
on 115 pounds economically. What are we going to do with them? 
It is a question what the boilers would sell for. After you get 
them out on the ground, those who have been through that 
thing know about what they are worth. All those matters and 
hundreds of others come into your mind in solving this problem. 
I have got an old Blake pump that has been running almost 
every day all these years. It is one of those old tandems, com-
pound and duplex, and as I overhaul the steam cylinders I don't 
see but what it is good for fifty years more. So this question of 
depreciation seems to me would have to be taken up, to a certain 
extent, according to local conditions. 
From my experience, so far as the length of life of pipe is con-
cerned, I don't see any reason why the pipe in Marlboro should 
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not last for seventy-five years. I am surprised that any state-
ment should be made that pipe wouldn't last over twenty-five 
years, for I guess the old cement pipe does better than that. I 
think fifty years under average conditions would be very low for 
the life of cast-iron pipe. Of course, the tubercles forming inside 
cut down your supply some, but so far as the pipe goes, I think 
good cast-iron pipe under average conditions is good for seventy-
five years at least. 
MR. R. C. P. COGGESHALL.* Mr. President, perhaps it is di-
gressing a little from this discussion, but I should like to refer a 
moment to the practice among city councils of applying water-
works funds to other purposes. Mr. Chase has had a good deal to 
do with our accounts in New Bedford, and he is very familiar 
with them. Our pumping station lot, for instance, which was 
wholly paid for out of the original water bonds, has been taken 
almost entirely away by the city council and is now used by 
other departments of the city, without any credit being given to 
the water department. The railroad company in raising the 
grade of their tracks took possession of a part of one of our reser-
voir lots. The proper award was made, but the city council 
took good care that it was carried to other accounts. That sort 
of thing is constantly occurring in connection with water-works 
matters. In the city of Fall River, for years they took a large 
slice of the income of the water works and devoted it to other 
purposes; and in many places the municipality does not con-
tribute one cent to the water department for the water that is 
used. That was changed in our city two years ago. Now, in 
order to get at the thing exactly, and I believe in a depreciation 
charge, it seems to me that the city council itself has got to be 
educated up to giving proper credits to the water department. 
MR. SAMUEL H. MCKENZIE. Mr. President, I should like to 
inquire if any members present have had experience in cleaning 
mains. 
If they can be successfully cleaned at a reasonable cost, the 
life of the pipes will be lengthened and the per cent. of depre-
ciation materially lessened. 
MR. EDWIN C. BROOKS. We had about 1 800 feet of 6-inch 
* Superintendent Water Works, New Bedford, Mass. 
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pipe cleaned which had been laid for twenty odd years, and 
with very gratifying results. It was a small matter, and as there 
happened to be just a little money available for that purpose, 
we spent it in cleaning the pipe rather than in digging up the 
street to lay a new main. The cost of this cleaning was about $290. 
MR. HARVEY S. CHASE. The question of town accounting as a 
whole has been referred to. Director Gettemy, of the Statistics 
Department, under the statutes passed in 1906, now has practical 
mandatory control over the accounting of cities, although he has 
not utilized that power as yet; that is, he is working along the 
lines of least resistance and is suggesting and advising and gradu-
ally bringing the towns and cities up to a proper realization of the 
importance of the matter. I think he is doing it in exactly the 
right way; but he has mandatory power so that he can compel a 
city or town at the present time, if he desires, to keep its accounts 
according to the requirements of the commonwealth. Along that 
line the developments are going to come, not only for the ordi-
nary accounting of towns, but for the water works of towns and 
cities, and by a standardization at the center of things here in 
the Bureau of Statistics a development of accurate and uniform 
methods will be found for water works, including that question of 
depreciation. Of that I have no doubt. It will take time, of 
course, but it is being worked out not only in Massachusetts, but 
in other states, in Ohio particularly, and in Indiana and in Ken-
tucky, and in various other states. 
As to the question of reconstruction, that is to say, when a 
4-inch main is to be taken up because it is not large enough, 
and a 6-inch or an 8-inch is to be laid in the place of it, it is asked 
how we should handle that in our accounts. We have laid aside 
monthly, we will say, an amount in the depreciation reserve for 
mains, which has been growing month by month and year by year, 
until we have an amount of $25 000, or whatever it may be, re-
served. That applies only to mains; that is the depreciation reserve 
for mains. Aside from that account, we have a depreciation reserve 
for pumping plant, another depreciation reserve for services; and, 
in fact, we need just as many depreciation reserves as we have 
classes of assets, because the percentage of depreciation on each 
one of those classes of assets is different, as is familiar to all of us, 
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and as has been stated here. Now, taking the one case, here we 
have a reserve for mains. On our books in our plant accounts, 
we have the total cost (which may be subdivided if we desire) 
of our mains as they now lie in the streets. Now we are going 
to pull up a portion of that 4-inch pipe, 2 000 feet, or what-
ever it may be, and replace it by a 6 or 8-inch, and how shall 
we handle this in our accounts? We know by keeping records 
what the cost of laying the new pipe is. We charge that imme-
diately to our plant account (on the left), increasing our plant 
account by so much. We now subtract from the plant account 
the original cost of the 4-inch main, by crediting the original cost 
to the plant account, and charge the same amount against the 
depreciation reserve for mains. In this way we take care of every-
thing, you see, and very simply. We have got a record then of 
the actual cost of the new pipe which has gone in, and we have 
also taken out the cost of the old pipe and have charged it up 
into depreciation reserve, where it belongs. 
The balance of these depreciation reserves should, of course, 
be carried forward from year to year, and should not be closed up 
at the end of the year. Thus we go on with new credits and new 
charges from year to year. If we find we are accumulating too 
much in any one of these depreciation reserves, that is, if we 
find (after taking obsolescence into account) that the credits are 
running too big, naturally we will cut down our rates for depre-
ciation per month, but we do it only when we are convinced that 
the reserve is too big. On the other hand, if it is too small, and 
our actual expenditures are greater than the amount of our 
reserve, we will, of course, increase the percentages. I imagine 
that any decision by Mr. Justice Moody would not interfere with 
that, if it is properly done, and done frequently enough. I 
imagine there would not be any trouble with the courts about 
doing that. 
